Cyclooxygenase inhibitors attenuate bradykinin-induced vasoconstriction in septic isolated rat lungs.
Cyclooxygenase (COX) products play an important role in modulating sepsis and subsequent endothelial injury. We hypothesized that COX inhibitors may attenuate endothelial dysfunction during sepsis, as measured by receptor-mediated bradykinin (BK)-induced vasoconstriction and/or receptor-independent hypoxic pulmonary vasoconstriction (HPV). Rats were administered intraperitoneally a nonselective COX inhibitor (indomethacin, 5 or 10 mg/kg) or a selective COX-2 inhibitor (NS-398, 4 or 8 mg/kg) 1 h before lipopolysaccharide (LPS, 15 mg/kg), or saline (control). Three hours later, the rats were anesthetized, the lungs were isolated, and pulmonary vasoreactivity was assessed with BK (0.3, 1.0, and 3.0 microg) and HPV (3% O(2)). Perfusion pressure was monitored as an index of vasoconstriction. To investigate what receptor-subtype is mediating BK responses, the BK(1)-receptor antagonist des-Arg(9)-[Leu(8)]-BK, the BK(2)-receptor antagonist HOE-140, or the thromboxane A(2)-receptor antagonist SQ 29548 (all at 1 microM) were added to the perfusate. BK-induced vasoconstriction was significantly increased in LPS lungs (1.4-5.2 mm Hg) compared with control (0.1-1.1 mm Hg). In LPS lungs, indomethacin 10 mg/kg significantly decreased BK vasoconstriction by 78% +/- 9%, whereas 5 mg/kg did not. NS-398, 4 mg/kg, significantly attenuated BK vasoconstriction at 0.3 microg (71% +/- 7%) and 1.0 microg (56% +/- 12%), whereas 8 mg/kg attenuated 0.3 microg BK (57% +/- 14%), compared with LPS lungs. HPV was increased in LPS lungs (21.5 +/- 2 mm Hg) compared with control lungs (9.8 +/- 0.6 mm Hg). Indomethacin 5 mg/kg increased HPV in LPS lungs; otherwise, HPV was not altered by COX inhibition. BK-induced vasoconstriction was prevented by BK(2), but not BK(1) or thromboxane A(2)-receptor antagonism. This study suggests that nonselective COX inhibition, and possibly inhibition of the inducible isoform COX-2, may attenuate sepsis-induced, receptor-mediated vasoconstriction in rats. This study demonstrated that, in an isolated rat lung model, nonselective inhibition of the cyclooxygenase pathway, and possibly selective inhibition of the inducible cyclooxygenase-2 isoform, may attenuate sepsis-induced endothelial dysfunction.